T he IEEE Robotics and Automation Society (RAS) Technical Committee (TC) on Biorobotics was formed with the goal of providing a forum and dissemination mechanism for the interaction between biological and artificial (autonomous or semiautonomous) systems and to present biology as a learning tool for novel engineering paradigms. In 2007, in an effort to define the scope of the technical field of the TC, the TC on Biorobotics was created to focus on various research fields that involve the understanding and implementation of complex living organisms by virtue of mechatronic systems. One such field is biologically inspired robotics, which is characterized by a multidisciplinary approach that aims to strengthen the collaboration between roboticists and biologists. To this end, two main approaches are adopted for research in Biorobotics: 1) the application of biological concepts/methodologies to improve the current capabilities of robots, for example, extending the robot's flexibility and robustness by adopting design principles of biological systems and 2) the application of advanced robotic technology to improve the current techniques/methodologies adopted by biologists. The principles and techniques of hybrid and multimodal locomotion recently have been emphasized and explored by researchers for better performance of bioinspired movements.
Highlights of Recent Activities

TC-Organized Workshop at IROS 2013
The IEEE RAS TC on Biorobotics organized the workshop "Biologically Inspired Based Strategies for Hybrid and Multimodal Locomotion" in conjunction with the IEEE International Conference on Intelligent Robots and Systems (IROS), held at Tokyo Big Sight, Japan, on 3-7 November 2013 (Figures 1 and 2 [3] A. Nagaty, C. Thibault, M. Trentini, and H. Li, "Probabilistic cooperative target localization," IEEE Trans. Automat. Sci. Eng., vol. 12, no. 3, pp. 786-794, July 2015. [4] J. V. Hook, P. Tokekar, and V. Isler, "Algorithms for cooperative active localization of static targets with mobile bearing sensors under communication constraints transactions on robotics," IEEE Trans. Robot., 2015, to be published. [8] P. R. Giordano, A. Franchi, C. Secchi, and H. H.
Bülthoff, "A passivity-based decentralized strategy for generalized connectivity maintenance," Int. J. Robot. Res., vol. 32, no. 3, pp. 299-323, 2013. control theory, robustness, adaptability, and so on. These challenges must be overcome if we are to significantly reduce the performance gap that exists between biological and robotic systems.
In addition to low-power systems and portability, which are vital challenges that substantially limit any successful biorob o t i c -b a s e d application, the proposed paradigms should also consider issues related to scalability and security. Therefore, the main aim of this workshop was to deal with the challenges of applying biologically based concepts to improve the capabilities of robots with a specific focus on hybrid and multimodal locomotion in air, in water, and/or on land.
The IROS 2013 workshop comprised four sessions:
• multimodal ground robots • multimodal locomotion dynamics • swimming and amphibious robots • multimodal aerial robots. One keynote speaker was invited for each session. Metin Sitti from Carnegie Mellon University gave a speech "Jumping-Gliding Based Bioinspired Multilocomotion Robots. " Frédéric Boyer from Ecole des Mines, Nantes, France, provided an overview of bioinspiration locomotion dynamics. Auke Ijspeert from EPFL presented his work on the multimodal locomotion in the salamanderfrom biology to robotics, while David Lentink from Stanford University delivered a speech "Unraveling the Biofluidynamics of Flight as an Inspiration for Design. " Each session included three invited talks related to the session subject. In addition, selected young researchers and Ph.D. students were invited to present their works in the form of an interactive multimedia poster during the session breaks. For more information on the program, visit http://tcBioRobotics.com. For IEEE/ASME Transactions on Mechatronics, around 100 papers were submitted to the focused section; however, only 20 papers could be accepted after a rigorous review. There were many good papers that could not be accepted due to the page limits of the special issue. For a detailed survey on bioinspired mechatronics and the introduction of the special issue, please see the paper by Metin Sitti et al., "Survey and Introduction to the Focused Section on Bio-Inspired Mechatronics, " published in IEEE/ASME Transactions on Mechatronics (vol. 18, no. 2, April 2013, pp. 409-418) .
Special Issues
The presenters at the IROS 2013 workshop were invited to submit their work to Bioinspiration & Biomimetics for possible publication in a special issue on hybrid and multimodal locomotion. After more than a year of rigorous review, the following papers have been accepted and published in Bioinspiration & Biomimetics (vol. 10, no. 2, February 2015 (Figure 3) . At the inauguration, Tianjiang Hu, Li Wen, and Chunlin Zhou were selected to serve as founding chair/cochairs (Figure 4) , and Junzhi Yu, Daibing Zhang, and Shiwu Zhang were appointed as advisors of the TC SIG. In conjunction with the SIG inauguration, a workshop, "Current Research and Development of Bioinspired Robotics and Mechatronics, " was held. The workshop covered two sessions, with two keynote speakers and six invited speakers. For the keynotes, Junzhi Yu gave a keynote speech "Bioinspired CPG-Based Swimming Control for Various Robots, " while Li Wen presented his work, "Understanding Aquatic Propulsion Using Bio-Inspired Robotics and Multimaterial Prototypes. "
The China SIG of the TC on Biorobotics is dedicated to building a platform to share information on academic activities, creating a link to the valuable resources from the IEEE RAS, and providing more networking opportunities for local memb ers. To work more efficiently, the SIG will collaborate with committees of imp or t ant domestic conferences, academic societies, and publishers in robotics, mechatronics, automation, and bionic engineering to help draw potential members from their participants. The team is starting to recruit new members, targeting professional researchers, engineers, and college students who are interested in biorobotics. The organization of student branches at colleges is also a focus of the China Members of the TC benefit by getting relevant information (for example, information about workshops, publications, and potential collaboration partners) and joining discussions on the recent advancement and future goals of the fields. The current cochairs of the TC on Biorobotics are K.H. Low, Ravi Vaidyanat h a n , J o r g e Solis, and Justin Seipel. Tianjiang Hu and Samer Mohammed have been a c t i v e l y i nvolved in the organization of recent TC activities and events. With a range of future activities and outreach events, we strongly encourage new members to join the TC and the management team. Please contact Prof. K.H. Low (mkhlow@ntu.edu.sg) for further information. 
